Myelomeningocele is a relatively common anomaly, the surgical attitude to which has changed over the past few years to a more active approach. This has been encouraged by advances in the general management of paraplegia and its complications and the more successful surgery of hydrocephalus. The extensive surveys by Laurence (1964) of the natural history of spina bifida have established that many infants with this defect die within the first six months of life, but that there is an appreciable natural survival rate thereafter. He also showed that there was an increased chance of survival into later life of children whose myelomeningocele had been treated surgically compared with similar but untreated patients, though these observations reflect the kind of selective surgery which was practised a decade ago. Doran and Guthkelch (1961) reported a 70% survival rate in a large group of patients selected for surgery between the third and twelfth months of life, whereas those rejected for surgery (over 40% of the total) showed only a 7.5% survival rate.
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In considering the question of when to repair the spinal defect, Guthkelch (1962a) initially reported very poor results from operating on a small series within the first 24 hours of life, but more recently he reported a series of cases closed within 24 hours of birth with a 19% mortality (Guthkelch, 1965) . A great stimulus was added to the early closure of these lesions when Sharrard, Zachary, Lorber, and Bruce (1963) published the results of a controlled trial of immediate closure and nonoperative management. The mortality of both groups was high, but in the operated group muscle function had improved in some of the survivors, whereas it had deteriorated in some who had survived on conservative management (Sharrard et al., 1963 Cambridge shortly after birth. With the exception of one patient who was rejected for surgery because of multiple congenital anomalies outside the nervous system, all were operated on within 24 hours of birth.
During this period 14 other infants with myelomeningocele were not referred from the region for surgery, and a further five who were admitted to the department have not been included in this series, as they reached us later than 24 hours after birth. Two of this group who underwent surgery between 24 and 48 hours after birth developed meningitis-a fact which confirmed our decision to aim for closure within the first 24 hours of life.
An investigation into the number of children born alive with myelomeningocele in the East Anglian Region over a period of three years suggests that the total is between 25 and 30 a year. Based on the Registrar-General's figures for the population of the East Anglian Region (1,604,700 in 1964) , the crude birth rate for the same year (17.7 per 1,000), and the average incidence for England and Wales of live-born children with spina bifida, there should be a theoretical incidence in East Anglia of 37.5 cases per annum. It seems possible, therefore, that the incidence in East Anglia is below the national average. There seems little doubt from the work of Record and McKeown (1949) , Stevenson and Warnock (1959), Guthkelch (1962b) , and Laurence (1965) that there are considerable regional variations, but that in general the incidence of these malformations is higher in the west than in the east of the British Isles.
The infants were transferred after discussion with the referring practitioner or paediatrician, and the purpose and prognosis of surgical treatment were explained to one or both parents at this stage. A specimen of maternal blood accompanied the infant on transfer.
Management
The general assessment and management of the infants was conducted in conjunction with the paediatricians. On admission a full general examination and a total body x-ray examination were carried out. The size, appearance, and site of the lesions were noted ( Table I ). The neurological deficit was carefully assessed, and particular attention was paid to the size and shape of the skull, and the shape, appearance, and tension of the fontanelles. Surgical closure was carried out within 24 hours of birth in all cases, the operations being performed under general anaesthesia with the infant prone. Replacement transfusion of blood was given in 11 cases. The theatre and operating-table were kept warm, and the infant was draped with warm sterile gamgee around the operation site. The operating-towels were draped in such a manner that the legs and perineum were left visible through transparent Vi-Drape (Aeroplast) so that movement could be observed. Diathermy was used for haemostasis. undermining where necessary, and the final position of the wound was that which permitted the skin to appose with the least tension ; in no cases were rotation or pedicle skin flaps used. The wounds were covered with dry gauze and waterproof dressings, and left undisturbed for 10 days unless apparent wound swelling or leakage had occurred, or early transfer of the infant was contemplated. Antibiotics were given prophylactically in seven cases, prescribed later for wound complications in two, and not given in 16. The neurological assessment of the legs was made preoperatively, three weeks postoperatively, and at three months. Most of the patients were followed beyond the three-month stage, and the later neurological examinations of the legs recorded. Hydrocephalus was treated when necessary by the Pudenz-Heyer type of ventriculo-atrial shunt.
Results
Mortality.-There was no immediate postoperative mortality in this series, but three patients died in the first three months; one at the ninth postoperative day from paralytic ileus and pulmonary oedema ; one at the fourth week from pyonephrosis; and one at 10 weeks from a pulmonary embolus which was related to thrombosis around the cardiac end of the ventriculoatrial shunt. The subsequent follow-up of these infants showed that there had been two further deaths (see Table III ). Hydrocephalus.-Ventricular dilatation was present to some extent in all 25 cases, and 22 of these were treated by ventriculoatrial shunt some time between the first 24 hours and first four weeks of birth. In the two patients who died at 9 days and 4 weeks respectively the hydrocephalus was not treated surgically but was demonstrated at necropsy. In one further infant the hydrocephalus was shown by ventriculography but appeared to be nonprogressive. This was the only other case not surgically treated.
Assessment of Lower-limb Function
Muscle activity was assessed primarily by watching the spontaneous movements of the legs when the infant was awake and moving his arms actively. The sensory level to pin-prick was determined by the general arousal of the quiet infant when the sensitive area was reached on the legs or trunk. Movements which could be produced only by pin-prick or handling the legs, feet, or perineum without generally arousing the child, particularly when these movements were elicited from well below the previously established general sensory level and were accompanied by such phenomena as crossed extension or flexion, were designated spinal reflexes. These were recorded separately. A note was also made of the deep tendon stretch reflexes and the plantar reflexes, which again were often abnormal. These recorded movements were then analysed, and those thought to be normal movements were graded simply. One point each was given for apparently normal hip flexion, hip extension, knee flexion, knee extension, ankle plantar flexion, and ankle dorsiflexion, and half a point was given for these movements when present, though clearly weak, thus resulting in a possible total of 12 points for the two legs.
In Table III the most recent follow-up assessments of the patients can be compared with the preoperative and the threeweek and three-month postoperative findings. It will be seen that at three months 13 of the survivors were assessed as (Laurence,. 1964 ; Guthkelch, 1965 (Guthkelch, 1964) .
Surgical closure of these lesions within the first 24 hours of birth would appear to be the most direct method of preventing further damage to the exposed neural tissue, which is clearly of paramount importance in the minority of infants with low lesions and a minimal neurological deficit. It is also possible that the preservation of function in the neural plaque by early cover with dura and skin may be of some advantage with regard to the retention of micturition and to defaecation at a reflex level in paraplegic patients.
In our neurological assessment of these patients we endeavoured to distinguish spinal reflexes from spontaneous activity. The grading of power in individual muscle groups as used by Sharrard et al. (1963) , based upon the M.R.C. method of scoring which was primarily designed for the assessment of recovery of peripheral nerve lesions (Sharrard et al., 1963) 
Summary and Conclusions
The mortality in a series of 25 infants with myelomeningocele closed within the first 24 hours of birth was 12% over the first three months.
Neurological assessment of the survivors with particular attention to leg movements has indicated that spinal reflex phenomena are common, and that, though there may be apparent improvement in some cases within the first few weeks after operation, the later results show that there is no significant increase in useful leg function compared with the preoperative levels.
Early closure would appear to have prevented the death of these infants, and to have preserved the useful leg movements with which they were born, but not to have led to any significant recovery.
